Supplementary Text
Invader Escherichia coli lineage. Clones expressing fluorescence were derived from E. coli K12 strain MG1655 (1, 2) . Serial plating of 1X PBS dilutions of feces in LB agar plates supplemented with the appropriate antibiotics were incubated overnight and YFPor CFP-labeled bacterial numbers were assessed by counting the fluorescent colonies using a fluorescent stereoscope (SteREO Lumar, Carl Zeiss).
Isolation and characterization of the resident E. coli lineage. For species identification,
we used McConkey + 0.4% lactose medium, E. coli phylogenetic group multiplex PCR (3) and Multi-Locus Sequence Typing (MLST) (4) . Genetic diversity was analyzed using an ERIC-based typing technique (5) . A resident E. coli lineage was isolated from the mouse microbiota (SI Appendix, Fig. S4A ) along the evolution experiment. Twelve isolates per mouse per week were confirmed to belong to the E. coli species by using a multiplex PCR (3) that amplifies specific genes, from the four E. coli phylogenetic groups. All the isolates (n = 192) belonged to the phylogenetic group B1 (SI Appendix, Fig. S4B ). Fingerprinting 48 isolates for repetitive sequences (5) showed that a single E. coli lineage naturally colonizes the intestinal microbiota of these laboratory mice (SI Appendix, Fig. S4C and Table S4 ).
Furthermore, upon whole-genome sequencing and MLST of a resident E. coli clone isolated at day -2 from the mouse G2 intestine (SI Appendix, Table S1 ) we further confirmed that the resident lineage belongs to the E. coli species. The sequences of seven housekeeping genes (adk, fumC, gyrB, icd, mdh, purAand recA) were extracted from the resident's genome and compared with E. coli sequences deposited in the E. coli MLST database (http://mlst.warwick.ac.uk/mlst/dbs/Ecoli), thus retrieving the Sequence Type of the resident E. coli clone, identified as ST602 (SI Appendix, Table S2 ).
Antibiotics supplemented culture media. Streptomycin (100 µg/mL), tetracycline (30 µg/ mL), ampicillin (100 µg/mL), chloramphenicol (30 µg/mL), nalidixic acid (40 µg/mL), nitrofurantoin (640 µg/mL), rifampicin (100 µg/mL), fosfomycin (32 µg/mL), ciprofloxacin (1 µg/mL) or gentamicin (10 µg/mL) were used to supplement the media when specified.
Emergence of streptomycin resistance in the resident E. coli lineage. In the animals where coexistence of resident and invader lineages occurred (mice G2 and H2), we tested whether de novo evolution towards streptomycin resistance occurred in the resident lineage (the invader YFP clone already carried a resistance mutation). All resident isolates investigated for phylogenetic group classification (n = 192) and tested for growth in streptomycin-supplemented plates (100 µg/mL) were susceptible two days prior to the 24h streptomycin perturbation (SI Appendix, Fig. S5 ). All the resident E. coli clones from mouse H2 acquired resistance after antibiotic treatment (SI Appendix, Fig. S5 ), being consistently found at a high load (>10 6 CFU/g of feces) (Fig. 1B) . On the contrary in mouse G2, the clones of the resident lineage maintained a susceptibility profile (SI Appendix, Fig.   S5 ). This lineage suffered a strong bottleneck, leading to undetectable levels at day 2, but then recovered to high loads at day 8 (3´10 8 CFU/g of feces) ( Fig. 2A) . Thus in 2/5 mice the resident could be stably maintained and in 1/2 where it survived and evolved resistance after a single day of streptomycin.
Escherichia coli niche size is independent of microbiota. The mice in the evolution experiment have different microbiota states as assayed by 16s rRNA sequencing (SI Appendix, Fig. S3 ). A linear mixed effects model analysis of the temporal loads along this experiment indicates that, as a species, E. coli is maintained at an average load of 10 8 (±1.9)
CFU/g feces (SI Appendix, Fig. S6 and SI Appendix, Table S3 ), largely independent of microbiota compositional state (SI Appendix, Fig. S3 ).
Muller plots of phage-mediated horizontal gene transfer (HGT) and adaptive mutation dynamics. The Muller plot in Fig. 4A represents phage-mediated HGT and adaptive mutation dynamics during the evolution experiment in mouse G2 (SI Appendix, Table S20 ). Phage-mediated HGT events were assessed at days 2, 13 and 20 by PCR (SI Appendix, Table S21 ), and at days 8 and 27 via whole-genome population sequencing (SI Appendix, Tables S22 and S23 ). Adaptive mutation dynamics was investigated in the frlR gene, which at day 27 presented one of the most common and parallel (adaptive) mutations (SI Appendix, Table S5 ), via amplicon sequencing for days 2, 9, 13 and 20 (SI Appendix, Table S16 ) and whole-genome population sequencing for days 8 and 27 (SI Appendix, Tables S24 and S5) . HGT events and frlR mutations were assumed to occur mostly within the most common genetic background.
To assess phage (Nef and/or KingRac) mediated HGT dynamics using wholegenome population sequencing, we used the Breseq pipeline to compare each population at days 8 or 27 with the evolved invader YFP clone (SI Appendix, Table S22 ).
Analysis of the genetic changes within this region, which were present at 100% in the population (SI Appendix, As for frlR mutations (SI Appendix, Table S5 ), we assumed that these occurred in the most common background (55.7%), which carried both the Nef and KingRac prophages (SI Appendix, Table S20 ). As an example, we estimated that 21.3% (38.3% of 55.7%) of the population harboring Nef + KingRac should also have frlR mutation 1. In fact, we have randomly isolated a clone from this population and it turn out to carry both phages and only this particular mutation (SI Appendix, Table S6 ).
The Muller plot in Fig. 4B represents the combined information of the phage-mediated HGT and psuK/fruA adaptive mutation dynamics in mouse H2 during the evolution experiment (SI Appendix, Table S25 ). The same rational described above (for mouse G2) was used to estimate HGT dynamics (SI Appendix, Tables S21, S26 and S27) in mouse H2.
Concerning the adaptive mutation dynamics we used whole-genome population sequencing data of the psuK/fruA intergenic region mutation (SI Appendix, Tables S24 and   S3 ), which was observed to be both common and occurring in parallel at day 27 (SI Appendix, Table S5 ). At day 8 (SI Appendix, we assumed that these occurred in the most common background (60.7%), which carried Nef prophage only. As an example, we estimated that 16.5% (27.2% of 60.7%) of the population should harbor Nef + psuK/fruA mutation.
At day 27 (SI Appendix, Table S27 ) 0% of the E. coli population carries no prophage, 44% (24.6% + 19.4%) carries the Nef prophage only, while 56% carries the Nef + KingRac prophages. As for psuK/fruA mutation, we observe that 100% of the population carries this mutation (SI Appendix, Table S5 ).
Microbiota analysis. Raw reads were processed using QIIME version 1.9.1 (6). Quality filtering included a minimum limit of Q20 and a maximum of three low quality bases before read truncation. Ambiguously called bases were not allowed and reads were discarded if trimmed over 75% of original length. Chimera removal was conducted with the QIIME-usearch61 method, which performs both de novo and reference-based detection. Operational taxonomic unit (OTU) clustering was performed using Uclust with an open-reference approach (7). OTU tables were subsampled without replacement in order to even sample sizes for diversity analysis. The size of the smallest sample was chosen for subsampling, in this case 11432 reads. Unifrac distance was used as beta diversity metric to compare community structure. Taxonomic assignment of OTUs was based on
GreenGenes taxonomy (8) . Unifrac distance matrices and OTU tables were used to calculate principal coordinates and construct ordination plots using R software package E. coli niche E -Evolved invader E. coli genome from clone isolated from mouse G2 at day 27 (Table S1) R -Resident E. coli genome from clone isolated from mouse G2 at day -2 (Table S1 
